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Report of the Fisheries Commission and Scientific Council  
Working Group on Risk-Based Management Strategies 
22-23 April 2015 
Halifax, Nova Scotia, Canada 
1. Opening 
The Working Group co-Chairs Carsten Hvingel (Norway) and Kevin Anderson (Canada) opened the meeting 
at 1000 hrs on Wednesday, 22 April 2015 at the Prince George Hotel in Halifax, Nova Scotia, Canada. 
Representatives from Canada, Denmark (in respect of the Faroe Islands and Greenland), European Union, 
Norway, the Russian Federation and USA were in attendance (Annex 1). The Scientific Council was 
represented by its Chair, Don Stansbury (Canada). The Chairs welcomed participants and presented a short 
summary of the tasks to be addressed during this meeting. 
2. Appointment of Rapporteur 
The Fisheries Commission and Scientific Council Coordinators, Ricardo Federizon and Neil Campbell were 
appointed as co-Rapporteurs. 
3. Adoption of Agenda 
It was noted that the report of the 2014 WG-RBMS meeting stated that the group deferred giving further 
consideration to the development of a management strategy for the Div. 3LNO Northern shrimp (Pandalus 
borealis) stock until after the 2014 stock assessment was available, and requested this item be retained on the 
agenda for a future meeting. Consequently, this item was added to the provisional agenda, and the agenda 
(Annex 2) was adopted. 
4. Review of Status of the WG Recommendations from the February 2014 Meeting 
The recommendations contained in FC-SC Doc. 14/02 were presented at the joint sessions of Fisheries 
Commission and Scientific Council during the 2014 Annual Meeting, and were adopted by FC and SC. The 
Chair of Scientific Council presented the Scientific Council responses as related to the recommendations of 
this group. 
It was noted that Scientific Council had extensive discussions on the recommendations of the working group, 
and agreed a list of points which were thought to be helpful to its work. The list is presented in Annex 3. It 
concerns references points, limits and targets in the Precautionary Approach framework. 
Discussion on the implications of this advice for NAFOs precautionary approach framework was deferred to 
agenda item 5. 
The Scientific Council Chair then presented progress on the definition of precautionary reference points for 
stocks assessed by Scientific Council. To date, Blim has been defined for 12 stocks, Bmsy for 8 and Flim for 9. 
Definitions of reference points for Div. 3LNO Thorny skate, Div. 3NO White hake and Div. 2J + 3KL Witch 
flounder are expected in June (Annex 4). 
The Chairs thanked Scientific Council for their work so far. 
5. Discussions on the revision of the NAFO Precautionary Approach Framework 
The Chairs presented a summary of the current implementation of the PA framework. It was noted that in 
some cases the guidelines for management and for making scientific advice, as spelled out in the NAFO PA 
framework, are ambiguous or do not match NAFO practice. 
Discussion followed on whether it was desirable and/or feasible to align the PA framework and its 
implementation more closely; for this, it was suggested that convergence may have to happen from both 
sides: from the PA framework and from its implementation side. It was however recognized that the 
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complexity of the technical aspects involved would be better handled by a smaller technical group (agenda 
item 9) and that FC should identify the scope for this work.    
In the discussion of the Scientific Council response to WG-RBMS regarding reference points (agenda item 4) it 
was noted that the amended NAFO Convention (GC Doc. 08/03) in fact does not explicitly state that Fmsy 
should be the limit reference point. In Article 3 subparagraph b it is stated that NAFO shall “adopt measures 
based on the best scientific advice available to ensure that fishery resources are maintained at or restored to 
levels capable of producing maximum sustainable yield”. In Article 3 subparagraph c it is stated that NAFO shall 
“apply the precautionary approach in accordance with Article 6 of the 1995 Agreement”. The 1995 UN Fish 
Stocks Agreement is not precise when it comes to the technical discussion of reference points and therefore 
open to interpretation. Some international organizations (e.g. ICES) have not defined Fmsy as a limit and still 
consider themselves well aligned with the principles of the precautionary approach. The Working Group 
considers the NAFO Convention sufficiently general not to complicate possible revisions to the NAFO PA 
framework as long as the 1995 Agreement is honored. 
The Chairs thanked Scientific Council for their work in responding to the recommendations of the working 
group. 
6. Discussions on the development of Div. 3NO witch flounder RBMS 
At the 2014 Annual Meeting, the Fisheries Commission instructed the Working Group to undertake, at its 
meeting in 2015, the development of a risk-based management strategy for this stock (see FC Doc. 14/11 and 
FC Doc. 14/35). Further development of the assessment model for this stock is ongoing and will be presented 
to the Scientific Council in June. The Chairs thanked Scientific Council for their work on this topic. It was 
noted that the development of a management plan for this stock remains a priority and it is expected that 
more progress toward a management strategy for this stock would be possible after the June Scientific 
Council meeting. 
7. Discussions on the finalization of Div. 3M cod RBMS 
According to the workplan for the development of a harvest control rule (HCR) for Div. 3M cod, this Working 
Group was requested to offer feedback on the results of the work to date, before the 2015 June Scientific 
Council meeting (SCS Doc. 14/17 Revised, page 28). 
The Div. 3M Cod management strategy evaluation (MSE) is described in another document (SCR Doc 14/44) 
based on the proposals of the Fisheries Commission and this Working Group reached in February 2014 (FC-
SC Doc 14/02). 
The management objectives set out for this harvest control rule are: 
1. Very low risk of breaching Blim. The probability of a spawning stock biomass under Blim at 10% or 
lower. 
2. Low risk of overfishing. For the model-free HCR only: The probability of F exceeding Fmsy during the 
evaluation period should be kept at 30% or lower. 
3. Low risk of steep decline. The probability of the decline of 25% or more of spawning stock biomass 
from year 0 to year 5 is kept at 10% or lower. 
4. Maximum averages catch over the period. The average TAC over the period should be maximized. 
5. Limited annual catch variation. 
The general aim of the Div. 3M Cod MSE is to maintain the SSB in the safe zone as defined by the NAFO 
precautionary approach framework and to assure the optimum utilization, rational management and 
conservation of the Div. 3M cod stock. On this basis, the five performance objectives were tested via five 
different Performance Statistics. Six different operating models (OM) and two HCRs with three different Ftarget 
values were tested. A 20% constraint of annual variation of TAC was set. Based on this, a total of 24 scenarios 
were tested and results projected for the period 2014-2033.  
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Differences in the results come mainly from the assumed spawning stock recruitment relationship (SSR) and 
in a much lesser extent of assumed M (natural mortality) and the different Ftarget levels tested. The SSB have 
an increasing trend in all cases reaching a level well above Blim at the end of the projected period (2033).  
There are two main trends in yields, one for the scenarios with the model-based HCR and another for the 
scenarios with the model-free HCR. In the first case, landings decrease to 6 500 t in 2020, and after that 
increase until 2033 reaching values between 20 500 and 38 500 t, depending on the SRR assumed. In the case 
of the model-free HCR, catches decrease until 2020 and then remain between 6 000 and 9 000 t .  
None of the tested HCR achieved all established performance objectives in the 2015-2023 period. Most 
performance targets were reached in the period 2024-2033.  
The Working Group concluded that based on the analyses it could not recommend any of the HCRs tested for 
cod in Div. 3M. The failure to meet some of the management objectives in the 2015-2023 period is caused 
primarily by the high initial F and catch levels, in conjunction with the 20% stability constraint of maximum 
year-to-year changes in TACs. The Working Group noted in particular that it would not be possible to achieve 
simultaneously the stability requirement and the adopted level of risks (very low risk of breaching B lim, low 
risk of steep decline). The Working Group also agreed that the level of risks adopted in the study arose from 
the PA framework and were open to interpretation It was noted that the element of risk interpretation, along 
with the starting point and the stability constraint could be examined further in the future work.  
 In addition some technical questions were brought to the table which the Working Group after some 
discussions proposed to defer to Scientific Council (agenda item 9). 
Recognizing the scale of the work proposed here, and to ensure that the results of these analyses and 
alternative scenarios are examined, the Working Group requested that the Div. 3M cod RBMS be retained on 
the agenda for future meetings. 
8. Development of a management strategy for Div. 3LNO Northern shrimp (Pandalus borealis) 
At the 2014 WG-RBMS meeting, the group deferred giving further consideration to the development of a 
management strategy for the Div. 3LNO Northern shrimp (Pandalus borealis) stock until after the 2014 stock 
assessment was available, and requested this item be retained on the agenda for a future meeting. This 
assessment concluded that the stock was below Blim, recruitment had been poor and recommended there be 
no directed fishery. The group recommended that the status of the stock continue to be monitored prior to 
further consideration of the development of a management strategy. 
9. Recommendations to forward to the Fisheries Commission and Scientific Council 
The Working Group recommends that: 
1. Scientific Council convenes a technical working group which could explore the revision of 
the precautionary approach.  
2. Fisheries Commission identifies scope and priorities for such a review. 
3. Scientific Council gives a high priority to development of reference points for all stocks 
which lack them. 
4. Scientific Council performs a review of the Div. 3M cod MSE.  
5. Scientific Council discusses the following HCR options for Div. 3M cod:  
a. Starting points 
i. Fstatus quo 
ii. 40% reduction 
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b. An HCR which meets management objectives 1 (very low risk of breaching Blim) and 
2 (low risk of overfishing) within five years, and within ten years, with: 
i. risk calculated for each year in the time series 
ii. risk calculated for the end of the periods (final year) 
iii. risk averaged over the periods  
The recommendations will be presented to Scientific Council and Fisheries Commission at the 2015 June 
Scientific Council and Annual Meeting for consideration and adoption. 
10. Other matters 
There were no other matters. 
11. Adoption of the report 
Having edited the recommendations in a plenary session, it was agreed that at the close of the meeting the 
substance of the last version of the report available in the SharePoint website would be considered final, that 
the report would be formatted thereafter by the rapporteurs, and that this would be circulated to participants 
for adoption via correspondence 
12. Adjournment 
The closing session of the meeting was called to order at 1400 hrs on 23 April 2015. The Chairs thanked 
participants for their positive approach to dialogue, the Secretariat for their support and the Rapporteurs for 
fulfilling their duties. The Chairs wished participants a safe journey home and the meeting was adjourned at 
1435 hrs. 
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Annex 3. SC Response to Recommendation 1 in FC-SC Doc. 14/02  
(Extract from the SC September 2014 Meeting Report, page 15 SCS Doc. 14/20) 
4. WG-RBMS Requests and the PA Framework 
Scientific Council had extensive discussions and these are the points which were agreed and thought to be 
helpful to the work of the Working Group. 
“Discuss the relevance and implications of having Flim at Fmsy”:  
1. Flim=Fmsy is a requirement under the NAFO Convention (GC Doc. 08/3). 
2. MSY can only be obtained if uncertainty in the assessments is negligible, i.e. this implies that in 
general fishing is carried out at a level below MSY. 
3. Flim=Fmsy means that a potential Ftarget should be lower than Fmsy: as the uncertainty in estimation of 
Fmsy grows, Ftarget must be further reduced from Fmsy . 
4. By analogy (and since Fmsy and Bmsy are linked in equilibrium in such a way that, if Fmsy cannot be a 
target, neither can Bmsy), Btarget should be higher than Bmsy. As the uncertainty in estimation of Bmsy 
grows, Btarget must be further above Bmsy. 
5. Inconsistent with current management plans that specifies Bmsy as a target. 
6. Inconsistent for some stocks where NAFO TACs imply F greater than Flim. 
7. Flim at Fmsy is a more conservative approach than Fmsy as a target  
 
“Discuss the relevance and implications of having Fmsy as a target”: 
1. Not in agreement with the the NAFO Convention (GC Doc. 08/3). 
2. Consistent with current management plans that specifies Bmsy as a target  
3. Consistent with advice for some stocks (e.g. Div. 3M cod) that use Fmsy proxies as targets 
4. Fmsy as a target is a less conservative approach than Flim at Fmsy 
 
“Consider the utility of buffers (particularly Bbuf) in the framework and in management plans and provide advice 
on whether the use of buffers is considered appropriate for stocks which have Blim”: 
1. When uncertainty can be estimated Bbuf is not needed 
2. When uncertainty cannot be quantified, the buffer can be a useful qualitative measure of uncertainty 
with respect to limit reference points, and may be useful to delineate stock status zones. 
Scientific Council further discussed:  
1. Economic optimum B is slightly larger than Bmsy 
2. In multispecies scenarios MSY is often lower than that calculated in single species analysis 
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Annex 4. Progress towards development of precautionary reference points. 
Status of reference points and timelines for ongoing work is as follows: 
        Stock Blim Flim Bmsy Comments 
   1. GHL 0+1         
   2. GHL 1A         
   3. RNG 0+1         
 
 Available 
4. Redfish SA1       
  
 
‘date’ 
In 
progress/deadline 
5a. CAT SA1         
 
  No deadline set 
5b. PLA SA1         
 
  Not relevant 
6. COD 3M         
   7. RED 3M       Age base assessment 
   8. PLA 3M 
  
    Not a quantitative 
assessment 
   9. COD 3NO         
   10.RED 3LN   
    
MSY constrained at 21 
000 t 
   11. PLA 3LNO         
   12. YEL 3LNO         
   13. WIT 3NO       Developed in 2014 based 
on survey 
   14. CAP 3NO         
   15. RED 3O         
   16. SKA 3LNO June 
2015 
    Proxy derived from 
survey indices 
   17. HKW 3NO June 
2015 
    Proxy derived from 
survey indices 
   18. RHG SA2+3       Not a quantitative 
assessment, Short time 
series to derive RP 
   19. WIT 2J+3KL   June 
2015 
  Proxy derived from 
survey indices 
   20. GHL 2+3       YPR ref points available, 
no assessment at the 
moment 
   21. SQI SA 3+4       Bmsy not appropriate given 
life history. Reference 
points based on 
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productivity level. 
22. Shrimp 3M         
   23. Shrimp 3LNO         
   24. Shrimp 0+1         
   25. Shrimp EG         
   26. Shrimp BS         
   27. Shrimp NS         
    
